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DETAILED ACTION 



Priority 



Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 



Claims 1 , 20, and 24 are objected to because of the following informalities: There 
are several pressure groups listed; however, there is a typo in the order of the Roman 
numbers starting after Roman numeral vi. Roman numeral vii is missing. Appropriate 
correction is required. 



The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference sign(s) not mentioned in the description: 
Figures 2, 3, and 4 show reference sign 5 that is not addressed in the specification. A 
proposed drawing correction, corrected drawings, or amendment to the specification to 
add the reference sign(s) in the description, are required in reply to the Office action to 
avoid abandonment of the application. The objection to the drawings will not be held in 
abeyance. 



Claim Objections 



Drawings 
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Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 



Claims 1 - 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Smith, et al. U.S. Patent 6,107,628 in view of Franzen, U.S. Patent 5,815,055. 
Regarding claims 1, 8, 9, 20, and 24, Smith et al. teaches a mass spectrometer 
comprising: 

a. an ion source for producing ions (see column 4, lines 6-12 "ion funnel"); 

b. an input vacuum chamber comprising at least one AC-only ion guide for 
transmitting said ions, said AC-only ion guide comprising a plurality of electrodes having 
apertures, said apertures being aligned so that ions travel through them as they are 
transmitted by said ion guide (see column 4, lines 12-28 and figure 5 and column 5, 
lines 11-13). In addition, Smith, et al. teach the use of a series of ion funnels (see 
column 6, lines 56-60) 

c. an analyzer vacuum chamber comprising an ion mass analyzer disposed to 
receive ions after they have been transmitted by said ion guide (see column 5, lines 40- 



made. 



46); 
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d. at least one differential pumping apertured electrode though which ions may 
pass, said at least one differential pumping apertured electrode being disposed between 
said input vacuum chamber and said analyzer vacuum chamber to permit said analyzer 
vacuum chamber to be maintained at a lower pressure than said input vacuum chamber 
(see column 1, line 59-64 and column 2, lines 1-4); 

e. at least one alternating current (AC) generator connected to an input chamber 
reference potential for providing AC potentials to said plurality of electrodes (see column 
4, lines 35-39); wherein: 

f. at least 90% of said plurality of electrodes forming said AC-only ion guide are 
connected to said AC generator in such a way that at any instant during an AC cycle of 
the output of said AC generator, adjacent ones of said electrodes are supplied 
respectively with approximately equal positive and negative potentials relative to said 
input chamber reference potential (see column 4, lines 39-42); and 

g. wherein said input vacuum chamber is arranged to be maintained at a 
pressure selected from the group consisting of. (i) >0.1 mbar; (ii) >0.5 mbar; (iii) > 0.7 
mbar;(iv) >1.0 mbar; (v) >1.3 mbar; (vi) >1.5 mbar; (viii) >2.0 mbar; (ix) >2.5 mbar; (x)> 
3.0 mbar; (xi) >3.5 mbar; (xii) >4.0 mbar; (xiii) >4.5 mbar; (xiv) >5.0 mbar; (xv) >6.0 
mbar; (xvi) >7.0 mbar; (xvii) >8.0 mbar; (xviii) >9.0 mbar; (xix) >10.0 mbar; (xx) >1-5 
mbar; (xxi) >1-2 mbar; (xxii) >0.5-1.5 mbar; (xxiii): >20 mbar; and (xxiv): >30 mbar (see 
column 4, lines 62-65). 
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However, Smith, et al. is silent with respect to at least 90% of said apertures are 
substantially the same size. In this invention, the electrodes form a funnel that is a 
modification to a stacked ring ion guide. 

Franzen teaches that it is necessary to reduce substance and ion losses in all 
steps from ion generation measurement (see Franzen, column 1, lines 22-26). 

Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to modify the invention of Smith, et al. to include varying the 
number of electrodes, using the same size diameters or different size diameters in the 
electrodes, and varying the length and operating pressures to reduce losses. 

The motivation for modifying the Smith et al. invention would be to arrive at a 
useful mass spectrometric result (see Franzen, column 1, lines 22-26). 

Regarding claim 2, Smith et al. in view of Franzen teaches a mass spectrometer 
as claimed in claim 1 wherein the electrodes comprise a plate having an aperture 
therein (see Figurel). 

Regarding claim 3, Smith et al. in view of Franzen also teach a mass 
spectrometer as claimed in claim 1 wherein the electrodes comprise a wire or rod bent 
to form a substantially closed ring (see column 4, lines 15-17). 
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Regarding claim 4, Smith et al. in view of Franzen teaches mass spectrometer as 
claimed in claim 1, wherein alternate ones of said electrodes are connected to each 
other and to one of the output connections of a single AC generator (see column 4, lines 
35-39). 

Regarding claims 5, Smith et al. in view of Franzen teaches a mass spectrometer 
as claimed in claim 1 , wherein the AC-only ion guide comprises at least 4, 5, 6, 7, 8, 9, 
10, 20, 30, 40, 50, 60, 70, 80, 90, or 100 electrodes (see Figure 3). 

Regarding claim 6, Smith et al. in view of Franzen teaches a mass spectrometer 
as claimed in claim 1, wherein said electrodes have internal diameters or dimensions 
selected from the group consisting of. (1) < 5.0 mm; (ii) < 4.5 mm; (iii) < 4.0 mm; (iv) < 
3.5 min; (v) < 3.0 mm; (vi)< 2.5 mm; (vii) 3.0 ± 0.5 mm; (viii) < 10.0 mm; (ix) < 9.0 mm; 
(x) < 8.0 mm; (xi) < 7.0 mm; (xii) < 6.0 mm; (xiii) 5.0 ± 0.5 mm; and (xiv) 4-6 mm (see 
column 11-12 Table 1 inner diameters). 

Regarding claim 7, Smith et al. in view of Franzen teaches a mass spectrometer 
as claimed in claim 1 , wherein the length of said AC only ion guide is selected from the 
group consisting of: (1) >100 mm; (ii) >120 mm; (iii) >150 mm; (iv) 130 ± 10 mm; (v) 
100-150 mm; (vi)> 160 mm; (vii) > 180 mm; (viii) > 200 mm; (ix) 130-150 mm; (x) 
120-180 mm; (xi) 120-140 mm; (xii) 130 mm ± 5, 10, 15, 20, 25 or 30 mm); (xiii) 50-300 
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mm; (xiv) 150-300 mm; (xv) > 50 mm; (xvi) 50-100 mm; (xvii) 60-90 mm; (xviii) > 75 
mm; (xix) 50-75 mm; (xx) 75-100 mm; (xxi) 150-200 mm; (xxii) > 200 mm; and (xxiii) 
50-200 mm (see column 1 1 , lines 35-39). In this version, there were 28 electrodes, 
each 1 .59 mm thick. The total length must therefore be at least 44.52 mm and does not 
include the spaces separating each electrode. 

Regarding claims 10, Smith et al. in view of Franzen teaches a mass 
spectrometer as claimed in claim 5, wherein the AC-only ion guide comprises at least 4, 
5, 6, 7, 8, 9, 10, 20, 30, 40, 50, 60, 70, 80, 90, or 100 electrodes (see Figure 3). 

Regarding claim 11, Smith et al. in view of Franzen teaches a mass spectrometer 
as claimed in claim 8, wherein said intermediate vacuum chamber is arranged to be 
maintained at a pressure selected from the group consisting of: (i) 10" 3 - 10" 2 mbar; (ii) > 
2 x 10" 3 mbar; (iii) < 5 x 10~ 3 mbar; (iv) < 10~ 2 mbar; (v) 10" 3 -5 x 10" 3 mbar; and (vi) 5 x 
10" 3 - 10" 2 mbar (see column 1, lines 64-67 and column 2, lines 1-4 and figure 8A). 

Regarding claim 12, Smith et al. in view of Franzen teach a mass spectrometer 
as claimed in claim 8, wherein said electrodes have internal diameters or dimensions 
selected from the group consisting of. (1) < 5.0 mm; (ii) < 4.5 mm; (iii) < 4.0 mm; (iv) < 
3.5 min; (v) < 3.0 mm; (vi)< 2.5 mm; (vii) 3.0 ± 0.5 mm; (viii) < 10.0 mm; (ix) < 9.0 mm; 
(x) < 8.0 mm; (xi) < 7.0 mm; (xii) < 6.0 mm; (xiii) 5.0 ± 0.5 mm; and (xiv) 4-6 mm (see 
column 11-12 Table 1 inner diameters). 



# • 
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Regarding claim 13, Smith et al. in view of Franzen teaches a mass spectrometer 
as claimed in claim 8, wherein the length of said AC only ion guide is selected from the 
group consisting of: (1) >100 mm; (ii) >120 mm; (iii) >150 mm; (iv) 130 ± 10 mm; (v) 
100-150 mm; (vi)> 160 mm; (vii) > 180 mm; (viii) > 200 mm; (ix) 130-150 mm; (x) 
120-180 mm; (xi) 120-140 mm; (xii) 130 mm ± 5, 10, 15, 20, 25 or 30 mm); (xiii) 50-300 
mm; (xiv) 150-300 mm; (xv) > 50 mm; (xvi) 50-100 mm; (xvii) 60-90 mm; (xviii) > 75 
mm; (xix) 50-75 mm; (xx) 75-100 mm; (xxi) 150-200 mm; (xxii) > 200 mm; and (xxiii) 
50-200 mm (see column 11, lines 35-39). In this version, there were 28 electrodes, 
each 1 .59 mm thick. The total length must be at least 44.52 mm and does not include 
the spaces separating each electrode. 

Regarding claim 14, Smith et al. in view of Franzen teaches a mass spectrometer 
as claimed in claim 1, wherein said ion source is an atmospheric pressure ion source 
(see column 3, lines 61-63). 

Regarding claim 16, Smith et al. in view of Franzen teaches a mass spectrometer 
as claimed in claim 1, wherein said ion source is an Electrospray ("ES") ion source or 
an Atmospheric Pressure Chemical ionization ("APCI") ion source (see column 8, line 
28 and 29). 
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Regarding claim 1 9, Smith, et al. in view of Franzen teaches a mass 
spectrometer as claimed in claim 1, wherein said ion mass analyzer is selected from the 
group consisting of: (i) a time-of-f light mass analyzer, preferably an orthogonal time of 
flight mass analyzer; (ii) a quadrupole mass analyzer; and (iii) a quadrupole ion trap 
(see column 1, line 38-42). 

Regarding claims 15, 17, and 18, Smith et al. in view of Franzen teaches the 
limitations of claim 1 as described above. However, the Smith, et al. is silent with 
respect to these specific ion sources in these claims. 

Franzen teaches the use of various types of ion sources including Electrospray 
Ionization, Atmospheric Pressure Chemical Ionization, Inductively Coupled Plasma, and 
Matrix Assisted Laser Desorption Ionization (see column 1, lines 40-60). 

Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to modify the ion source of Smith, et al. to include the use of APCI, 
ICP or MALDI. 



The motivation for such a modification would be to use the proper ion source for 
the type of materials being analyzed (see column 1, lines 40-60). 



# • 
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Regarding claim 21 and 22, Smith et al. in view of Franzen teaches the 
limitations of claim 1 . However, Smith, et al. is silent with respect to the AC-only ion 
guide comprising two interleaved comb arrangements, each said comb arrangement 
comprising a plurality of electrodes having apertures. 

Franzen teaches the use of interleaved comb arrangements comprising 
longitudinally extending members having a plurality of electrodes having apertures (see 
column 5, lines 21-31 and figure 3, reference sign 3 and 4). In this instance, there are 6 
interleaved comb structures for the 6 different phases and reference signs 3 and 4 
correspond to the leads for each phase. 

Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to modify the invention of Smith, et al. such that the AC-only ion 
guide comprises two interleaved comb arrangements, each said comb arrangement 
comprising a plurality of electrodes having apertures. 

The motivation for such a modification would be to simplify the electrical 
connections to the individual electrodes, especially when there are a great many of 
electrodes being used (see column 3, lines 16-31). Since there are several phases 
being used and several electrodes, this design simplifies the setup. 



* 
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Regarding claim 23, Smith, et al. in view of Franzen teaches the limitations of 
claim 22. However, Smith, et al. is silent with respect to said input vacuum chamber 
has a length and said comb arrangement extends at least x% of said length, x% 
selected from the group consisting of: (i) > 50%; (ii) > 60%; (lii) > 70%; (iv) > 80%; (v) > 
90%; and (vi) > 95%. 

Franzen teaches that it is necessary to reduce substance and ion losses in all 
steps from ion generation measurement (see Franzen, column 1, lines 22-26). 

Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to modify the invention of Smith, et al. to include varying the 
number of electrodes, using the same size diameters or different size diameters in the 
electrodes, and varying the length and operating pressures. 

The motivation for modifying the Smith et al. invention would be to arrive at a 
useful mass spectrometric result (see Franzen, column 1, lines 22-26). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christopher M. Kalivoda whose telephone number is 
(703)-305-7443. The examiner can normally be reached on Monday - Friday (8:30 - 
5:00). 



Conclusion 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John R. Lee can be reached on (703)-308-4116. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703)-872- 
9318 for regular communications and (703)-872-9319 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703)- 
308-0956. 



cmk 

April 10, 2003 



SUPER! 




